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. Optimizing the use of the aquifer while
ensuring that present and future needs are
satisfied is the ultimate goal for the region.

Airborne magnetic data were acquired over
west-central Texas in 1980 by the National~
Uranium Resource Evaluation program. The
airplane flew a draped survey at about 400
feet above the ground with east-west flight
lines spaced 3 miles apart and north-south tie 3 - - ar s

The survey spanned the catchment area to the north, the
recharge zone in the middle, and the confined zone to the
south.

- Draped survey at 500 ft (155 m) above the ground

- East-west flight lines spaced 0.25 mile (400 m) apart

- North-south tie lines spaced 2.5 miles (4000 m) apart

(from Barker and Ardis, 1996)

he subterranean aquifer ecosystem of the

dwards aquifer is perhaps the most diverse
round water ecosystem in the world.
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The Balcones group of the alkaline
[petrographic] province extends more
than 200 miles from Austin, Texas,
southwestward into Mexico in a belt as
much as 40 miles wide. Its rocks are
low-silica basalt and gabbro containing
olivine, titaniferous augite, nepheline,
and melilite which form plugs, dikes,
sills, and possibly flows. The masses of
"serpentine' locally associated with this
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Storage and flow units of the Edwards aquifer in the San Antonio area, Texas.
Flowpaths are based on computer simulations.
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A field crew visited just two
of the hundreds of mapped

Faults, fractures and Kkarstic dissolution channels control the regional

flow regime.

The Edwards hydrostratigraphic unit is completely

offset along sections of major normal faults, forcing flow to the
southwest. Late Cretaceous volcanism crosscut the limestones, and
may have created further barriers to down-dip flow through
emplacement, uplift, or alteration. So the question is: How are the
unusual regional flow paths and the fresh/saline water boundary
influenced by the intrusive igneous bodies?

Longitude gravity high

Gravity data in the region reveal a high corresponding to a large
magnetic high, confirming that a high density body at depth is also
magnetic. The east-west trending low (blue) corresponds to the axis of a
deep geosynclinal basin of the Ouachita structural belt (as described in:
The Ouachita System, Bureau of Economic Geology, University of
Texas). (Gravity data courtesy of R. Keller, Univ. Texas - El Paso, 2001.)

suite are altered pyroclastic rocks,
which in at least some localities are
nontronite. Intrusions of the Balcones
type are profuse in Uvalde and Kinney
counties, Texas, where the Ouachita belt
changes trend sharply, which suggests a
relation between Paleozoic structures
and younger intrusions.

(P. Flawn in: The Ouachita System,
University of Texas, 1961)

This prominent outcrop along
the Frio River east of Uvalde,
Texas, shows water staining

anomalies. A different color
scale enhances the high
intensity (red) of the local
magnetic field against the
background (blue).

A striking example of columnar
jointing can be seen in the
headwall of this basalt quarry

Map of mid-Cretaceous to Eocene
tectonic elements of Texas

Map of Cenozoic tectonic elements of Texas

During Late Cretaceous time, the uniform subsidence history of the Gulf of
Mexico was interrupted by a series of domal uplifts (including the Sabine
Uplift of East Texas) and by the ascent and eruption of alkaline, ultramafic
magmas. During Neogene time, all of the Western United States was uplifted,
and significant extension by normal faulting created the Basin and Range
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Block diagram of plutonic and volcanie structures
(After RG. Schmidt and H.R. Shaw, U.S. Geological

Diagrammatic cross-section of
alaceolith intruded between
sedimentary rock layers,

bowing up overlying rocks in a
dome-like structure,

T
Map and cross-section of laccoliths
and stocks in the Judith Mountains,
Montana. (After W.H. Week and
LU Pirsson, US. Geological
Survey)

structural province, which extends into Trans-Pecos Texas. Uplift of West

Texas continued as far eastward as the Llano area; its eastern contact with
the subsiding Gulf Coast Basin was marked by more than 500 m of
displacement on normal faults of the Balcones Fault Zone. (from: The
Tectonic Framework of Texas, T. Ewing, Bureau of Economic Geology,
University of Texas - Austin, 1991)

Conceptual structural diagrams
(from: Earth, Press and Siever, 1978)
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Follow-up ground geophysical surveys and further
modeling of the magnetic data will give a better structural

description of the intrusive igneous bodies.

This

information will be used to improve the three-dimensional
geological map and the ground water flow model

currently being developed.

Audio-Magnetotelluric (AMT) Soundings and Inverted Profile

across Volcanic Features

AMT is an electrical technique that
uses either natural signals or a
controlled transmitter to measure

earth conductivity as a function of .* :

depth, much like a conventional. *
resistivity survey. .
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AMT surveys require a small field
crew and are minimally intrusive,
so are ideal for following up on a
large reconnaissance survey. At
the time of data collection, thin
pyroclastic volcanic rocks were
noted along the Frio River to the
southeast.
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The equipment
(Geometrics EH-4)
- portable

- simple setup
- fast data logging
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